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Design and analysis of the support structure of flow-channel type axial-flow blood pump

LI Zipeng', TANG Xiaoyan®, YUN Zhong?, FENG Longfei’
1. Light Alloy Research Institute, Central South University, Changsha 410083, China; 2. School of Mechanical and Electrical
Engineering, Central South University, Changsha 410083, China

Abstract: Objective To alleviate the problems of electromagnetic bearings (complex structure, large volume) and hydraulic
bearings (small bearing capacity, no longer able to work under large loads), a flow-channel type magnetic fluid suspension
axial-flow blood pump is proposed to improve the bearing capacity of blood pump. Methods The flow-channel type axial-
flow blood pump was supported by permanent magnetic force in the axial direction, and the hydraulic suspension generated
by the flow channel structure of the rotor impeller was used in the radial direction. The axial transient magnetic field was
simulated by Ansys for studying the changes of magnetic forces, and Fluent was used to simulate radial hydraulic forces with
different slotting directions, angles and depths, thereby investigating the changes of hydraulic forces. Results The analysis on
the changes of axial magnetic forces with displacements revealed that the proposed blood pump had the most excellent
performance, when the maximum magnetic force, the inclination angle of the wedge-shaped slotted structure, the number of
slots, the depth of the slot and the tip clearance were 2.9 N, 28°, 5, 0.36 mm and 0.40 mm, respectively, meeting the
requirements of application in human body. Conclusion The flow-channel type axial-flow blood pump has higher bearing
capacity and better suspension performances than the ordinary magnetic fluid suspension blood pump, which provides a new
idea for the optimization of axial-flow blood pump.
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Fig.1 Overall schematic diagram of suspension system
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Fig.4 Hydrodynamic pressure analysis of a blade without wedge—shape slots
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Fig.5 Hydraulic pressure results of wedge—shaped slots at the pump housing
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Fig.6 Hydrodynamic pressures of wedge—shaped slots of impeller
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